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(54) PRESSURE REDUCING VALVE

(57) A pressure reducing valve (10) includes: a housing (20) having an input port (21), an input channel (24) connected
to the input port (21), a pressure reducing chamber (51) connected to the input channel (24), a delivery channel (25,
125) connected to the pressure reducing chamber (51), an output channel (28, 128) and an auxiliary channel (201, 202,
301, 302) branched off from the delivery channel (25, 125), an output port (22) connected to the output channel (28,
128), and an auxiliary port (201a, 202a, 301a, 302a) connected to the auxiliary channel (201, 202, 301, 302); and a
valve mechanism (30) which is provided inside the pressure reducing chamber (51) connected to the delivery channel
(25, 125) and of which the amount of opening is changed to regulate the pressure inside the pressure reducing chamber
(51). Centerlines of the delivery channel (25, 125), the output channel (28, 128), and the auxiliary channel (201, 202,
301, 302) are arranged in the same plane.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a pressure re-
ducing valve.

2. Description of Related Art

[0002] Some pressure reducing valves (regulators)
that are used to regulate the pressure of a high-pressure
hydrogen gas etc. for a fuel cell vehicle have a valve
mechanism between an input port (primary port) and an
output port (secondary port) (e.g., Japanese Patent Ap-
plication Publication No. 2017-204245 (JP 2017-204245
A)). In this pressure reducing valve, a piston inside a
pressure reducing chamber (secondary chamber) slides
based on the pressure of a gas having flowed from the
input port into the pressure reducing chamber through
the valve mechanism, and the amount of opening of a
valve of the valve mechanism is changed by this sliding
piston.
[0003] The high-pressure gas on the input port side is
thus reduced in pressure and delivered to the secondary
chamber through the valve mechanism. Then, the gas
having been reduced in pressure is delivered from the
secondary chamber to the output port through a delivery
channel and a secondary channel (output channel), and
is thereafter delivered to a fuel cell main body.
[0004] The pressure reducing valve of JP
2017-204245 A has an auxiliary channel that is branched
off at a connecting part (branching part) between the de-
livery channel and the secondary channel (output chan-
nel) toward an auxiliary port. In JP 2017-204245 A, the
auxiliary port is a leakage check port that is used to check
for leakage of a hydrogen gas in the valve mechanism,
and the auxiliary channel is a leakage check channel. In
addition, an auxiliary channel for a relief valve (relief valve
channel) is branched off at an intermediate point in the
leakage check channel (auxiliary channel).

SUMMARY OF THE INVENTION

[0005] The delivery channel, the output channel, and
the leakage check channel connected to one another at
the connecting part (branching part) extend in X-axis, Y-
axis, and Z-axis directions, respectively, and are ar-
ranged orthogonal to one another. The centerline of the
relief valve channel is arranged orthogonal to the center-
line of the leakage check channel. This arrangement is
responsible for the large size of the housing of the pres-
sure reducing valve in which these channels are formed,
and by extension for the large size of the pressure re-
ducing valve. Moreover, due to the complicated arrange-
ment of the channels, forming these channels by
processing requires longer processing man-hours, there-

by incurring additional processing costs.
[0006] The present invention provides a pressure re-
ducing valve in which the arrangement of the delivery
channel, the output channel, and the auxiliary channel is
simplified for downsizing and the processing man-hours
of these channels are reduced for cost reduction.
[0007] A pressure reducing valve according to a first
aspect of the present invention reduces the pressure of
a fluid at an input port and then delivers the fluid to an
output port, and includes: a housing having the input port,
an input channel connected to the input port, a pressure
reducing chamber connected to the input channel, a de-
livery channel connected to the pressure reducing cham-
ber, an output channel and one or more auxiliary chan-
nels branched off from the delivery channel, the output
port connected to the output channel, and an auxiliary
port connected to the auxiliary channel; and a valve
mechanism which is provided inside the pressure reduc-
ing chamber connected to the delivery channel and of
which the amount of opening is changed to regulate the
pressure inside the pressure reducing chamber. Center-
lines of the delivery channel, the output channel, and the
auxiliary channel are arranged in the same plane.
[0008] Thus, the centerlines of the delivery channel,
the output channel, and the auxiliary channel are ar-
ranged in the same plane. This can eliminate the need
for a thick wall of the housing that is required when the
three channels are arranged orthogonal to one another
as in the related art. In the present invention, the wall of
the housing can be made thinner and the thickness of
the housing at least in one of the three directions in which
the channels extend orthogonal to one another can be
reduced, so that the housing, and by extension the pres-
sure reducing valve, can be downsized. Moreover, since
the delivery channel, the output channel, and the auxiliary
channel are arranged in the same plane, one can simply
turn a table to process these channels. This can reduce
the processing man-hours and costs.
[0009] A pressure reducing valve according to a sec-
ond aspect of the present invention reduces the pressure
of a fluid at an input port and then delivers the fluid to an
output port, and includes: a housing having the input port,
an input channel connected to the input port, a pressure
reducing chamber connected to the input channel, a de-
livery channel connected to the pressure reducing cham-
ber, an output channel and auxiliary channels branched
off from the delivery channel, the output port connected
to the output channel, and auxiliary ports connected to
the auxiliary channels; and a valve mechanism which is
provided inside the pressure reducing chamber connect-
ed to the delivery channel and of which the amount of
opening is changed to regulate the pressure inside the
pressure reducing chamber. The auxiliary channels are
a leakage check channel connected to the auxiliary port
that is used to check for leakage while the valve mech-
anism is closed, and a relief valve channel connected to
the auxiliary port that is intended for a relief valve. Cen-
terlines of the delivery channel, the leakage check chan-
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nel, and the relief valve channel are arranged in the same
plane. The present invention in this aspect can achieve
effects similar to those in the above aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Features, advantages, and technical and indus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is an overall sketch of a pressure reducing
valve according to a first embodiment;
FIG. 2 is a sectional view taken along line II-II of FIG.
1;
FIG. 3 is a sectional view taken along line III-III of
FIG. 1;
FIG. 4 is a sectional view taken along line IV-IV of
FIG. 1;
FIG. 5 is a schematic view illustrating the arrange-
ment of channels in the first embodiment;
FIG. 6 is a schematic view illustrating the arrange-
ment of the channels in a pressure reducing valve
of Modified Example 2;
FIG. 7 is a schematic view illustrating the arrange-
ment of the channels in a pressure reducing valve
of Modified Example 3; and
FIG. 8 is a schematic view illustrating the arrange-
ment of channels in a pressure reducing valve of a
second embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

1. First Embodiment

1-1. Configuration of Pressure Reducing Valve 10

[0011] A first embodiment of a pressure reducing valve
will be described below in accordance with the drawings.
A pressure reducing valve (regulator) 10 shown in FIG.
1 is provided at an intermediate point in a fluid circuit that
connects to each other a hydrogen tank and a fuel cell
installed in a fuel cell vehicle, and reduces the pressure
of a high-pressure hydrogen gas and then delivers the
hydrogen gas toward the fuel cell.
[0012] As shown in FIG. 1 and FIG. 2, the pressure
reducing valve 10 includes: a housing 20 in which an
input port 21 and an output port 22 are formed; a valve
mechanism 30 provided inside the housing 20 between
the input port 21 and the output port 22; a pressing mech-
anism 40 that regulates the amount of opening (degree
of opening) of the valve mechanism 30; and a relief valve
60.
[0013] To help understand the drawings, arrows of X-
axis, Y-axis, and Z-axis representing directions are
shown in the drawings. In this embodiment, for example,
the Z-axis direction represents an up-down direction in

the direction of gravity, and the X-axis direction and the
Y-axis direction represent directions in a horizontal plane.
However, this is merely an example and the directions
of the X-axis, Y-axis, and Z-axis can be set arbitrarily.

1-1-1. Housing 20

[0014] As shown in FIG. 2, a housing hole 23 having
a round hole shape that communicates with the input port
21 and the output port 22 and opens to an outside is
formed in the housing 20. An input channel 24 extending
from the input port 21 opens at the center of a bottom
surface 23a of the housing hole 23. As shown in FIG. 3
and FIG. 4, a delivery channel 25 opens at an off-center
position in the bottom surface 23a of the housing hole
23. An output channel 28 is provided between the delivery
channel 25 and the output port 22. As shown in FIG. 3
and FIG. 4, the output channel 28 is branched off at a
branching part 29 that is provided at an end of the delivery
channel 25 on the opposite side from the bottom surface
23a of the housing hole 23.
[0015] As shown in FIG. 3 and FIG. 4, the housing 20
further includes a leakage check channel 201 (corre-
sponding to the auxiliary channel) branched off at the
branching part 29 and a leakage check port 201a (cor-
responding to the auxiliary port). The leakage check port
201a is an opening of the leakage check channel 201
that communicates with the outside. The leakage check
port 201a is a port to which a connection unit of a gas
leakage amount measuring device is connected to check
for leakage of the hydrogen gas using this leakage
amount measuring device while the valve mechanism
30, to be described in detail later, is closed. In this em-
bodiment, a centerline C3 of the leakage check channel
201 is arranged on the same axis as a centerline C2 of
the output channel 28. This will be described in detail
later.
[0016] As shown in FIG. 3, the housing 20 further in-
cludes a relief valve channel 202 branched off at an in-
termediate point in the leakage check channel 201 and
a relief valve port 202a. In this embodiment, a centerline
C4 of the relief valve channel 202 is arranged orthogonal
to both the centerline C3 of the leakage check channel
201 and the centerline C1 of the delivery channel 25.
[0017] As shown in FIG. 2, the inside diameter of an
open part of the input channel 24 on the side of the hous-
ing hole 23 is set to be larger than that of the other part
so as to house the valve mechanism 30. Specifically, the
open part of the input channel 24 has, from an upstream
side of the input channel 24 (the right side in FIG. 2), a
cylindrical first housing portion 26 and a cylindrical sec-
ond housing portion 27 that is continuous with the first
housing portion 26 and opens in the bottom surface 23a.
The inside diameter of the second housing portion 27 is
larger than that of the first housing portion 26, and these
housing portions are formed so as to be arranged on the
same axis as the housing hole 23.
[0018] The valve mechanism 30 is provided inside a
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pressure reducing chamber 51 connected to the delivery
channel 25, and the amount of opening of the valve mech-
anism 30 is changed to regulate the pressure inside the
pressure reducing chamber 51. The valve mechanism
30 includes a valve body 31 housed inside the input chan-
nel 24, a valve seat 32 housed inside the first housing
portion 26, a plug 33 housed inside a second housing
portion 27, and a valve stem 34 arranged inside the plug
33.
[0019] The valve body 31 has a main body 35 having
a substantially cylindrical shape closed at one end, and
a contact part 36 that has a tapered portion at which the
outside diameter decreases gradually from a bottom of
the main body 35 toward a downstream side (the left side
in FIG. 2), and that has a substantially constant outside
diameter at a leading end. The outside diameter of the
valve body 31 (main body 35) is set to be slightly smaller
than the inside diameter of the input channel 24, so that
the valve body 31 can slide inside the input channel 24
in an axial direction. An urging member 37, such as a
coil spring, is housed inside the main body 35. The valve
body 31 is urged toward the downstream side as the urg-
ing member 37 is compressed between the valve body
31 and a rod-shaped support member 38 that is arranged
on the upstream side of the input channel 24.
[0020] The valve seat 32 has a valve hole 39, is formed
in an annular shape, and is press-fitted inside the first
housing portion 26. The inside diameter of the valve hole
39 is substantially equal to the outside diameter of the
contact part 36 at an intermediate position in the tapered
portion thereof. The valve seat 32 is made of an elastically
deformable hard resin, such as a polyimide resin.
[0021] The plug 33 has a columnar shape, and is
screwed in on an inner circumference of the second hous-
ing portion 27 while compressing the valve seat 32, with
a part of the plug 33 protruding into the housing hole 23.
A through-hole 33a extending through the plug 33 in an
axial direction is formed at the center of the plug 33, on
the same axis as the valve hole 39. An upstream-side
part of the through-hole 33a has a smaller diameter than
the other part, and the inside diameter of this upstream-
side part is set to be substantially equal to the inside
diameter of the valve hole 39. A channel hole 33c which
extends in a radial direction and by which the through-
hole 33a and the housing hole 23 communicate with each
other is formed in a protruding portion 33b of the plug 33
protruding into the housing hole 23.
[0022] The valve stem 34 has a columnar part 34a hav-
ing an elongated columnar shape, a downstream end
part 34b protruding from the columnar part 34a toward
the downstream side, and an upstream end part 34c pro-
truding from the columnar part 34a toward the upstream
side. The outside diameter of the columnar part 34a is
set to be slightly smaller than the inside diameter of the
through-hole 33a, so that the columnar part 34a can slide
inside the through-hole 33a in the axial direction.
[0023] The columnar part 34a has a plurality of channel
holes 34d that extends in the axial direction and is formed

at equal angular intervals around a central axis of the
columnar part 34a. The downstream end part 34b is
formed in a columnar shape having a smaller outside
diameter than the columnar part 34a. The outside diam-
eter of the upstream end part 34c is set to be substantially
equal to the outside diameter of the leading end portion
of the contact part 36 of the valve body 31, and the up-
stream end part 34c and the contact part 36 are inserted
through the valve hole 39 and the through-hole 33a and
in contact with each other.
[0024] The pressing mechanism 40 includes a cylinder
41 fixed to the housing hole 23, a piston 42 slidably
housed inside the cylinder 41, and a coil spring 43 ar-
ranged in a compressed state between the cylinder 41
and the piston 42.
[0025] The cylinder 41 has a cylindrical shape closed
at one end. The cylinder 41 is fixed to the housing 20 as
an outer circumferential part of a cylindrical part 41a is
screwed in on the inner circumference of the housing
hole 23 and a locknut 44 is screwed in on an outer cir-
cumferential part of a bottom part 41b. A sealing member
45, such as an O-ring, is mounted on an outer circum-
ference of an opening of the cylindrical part 41a to secure
airtightness between the housing hole 23 and the out-
side. A spring installation hole 41c is formed by an inner
circumferential surface of the cylinder 41.
[0026] The piston 42 has a cylindrical shape closed at
one end, and the outside diameter of the piston 42 is set
to be substantially equal to the inside diameter of the
cylindrical part 41a of the cylinder 41. The piston 42 is
housed inside the cylindrical part 41a so as to be slidable
in the axial direction, and divides the inside of the cylin-
drical part 41a into the pressure reducing chamber 51
(secondary chamber) and a pressure regulating chamber
52. Ring members 53, such as a wear ring and a lip seal,
are mounted on an outer circumference of the piston 42
to secure airtightness between the pressure reducing
chamber 51 and the pressure regulating chamber 52.
The pressure regulating chamber 52 is open to the at-
mosphere.
[0027] A spring installation hole 54 is formed by an
inner circumferential surface of the piston 42. The piston
42 is in contact with the downstream end part 34b of the
valve stem 34. Thus, the valve stem 34 and the valve
body 31 move integrally as the piston 42 slides.
[0028] The coil spring 43 is housed in a compressed
state inside the spring installation holes 41c, 54 of the
cylinder 41 and the piston 42. Specifically, the coil spring
43 is arranged while being compressed, with one end
surface 43a of the coil spring 43 being in contact with a
seat surface 41d that is a bottom surface of the spring
installation hole 41c and the other end surface 43b being
in contact with a seat surface 54a that is a bottom surface
of the spring installation hole 54. The coil spring 43 urges
the piston 42 such that the valve body 31 is separated
from the valve seat 32, i.e., the amount of opening (de-
gree of opening) of the valve mechanism 30 increases.
[0029] In the pressure reducing valve 10 thus config-
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ured, the piston 42 slides inside the cylindrical part 41a
according to the differential pressure between the pres-
sure reducing chamber 51 and the pressure regulating
chamber 52 and the urging force of the urging member
37 and the coil spring 43. The amount of opening of the
valve mechanism 30 is regulated according to the axial
position of the piston 42 such that the pressure at the
output port 22 (the pressure inside the pressure reducing
chamber 51) does not exceed a predetermined pressure.
[0030] However, when the pressure at the output port
22, i.e., the pressure at the relief valve port 202a con-
nected to the output port 22 exceeds the predetermined
pressure, the relief valve 60 is opened to release the
pressure at the output port 22 (the relief valve port 202a).
[0031] As shown in FIG. 3, the relief valve 60 includes
a housing 61, a piston 62, a discharge port 64, a spring
65, and a gas-permeable film 66. The gas-permeable
film 66 keeps foreign objects from entering from the side
of the discharge port 64 into a hollow part 612 of the
housing 61. When the pressure at the relief valve port
202a exceeds the predetermined pressure, a valve body
621 of the piston 62 is urged by the exceeding pressure
in a valve opening direction. Then, the piston 62 moves
in the valve opening direction and the valve body 621 is
separated from a valve seat 611.
[0032] Thus, the hydrogen gas is discharged from the
discharge port 64 to the outside through a gap between
the valve seat 611 and the valve body 621 and through
the inside of the housing 61. Accordingly, the pressure
on the side of the relief valve port 202a decreases, so
that each part of the pressure reducing valve 10 and the
fuel cell main body are appropriately protected. Thus, the
relief valve 60 is a common relief valve having a publicly
known relief function. Therefore, the description of further
details of the relief valve 60 will be omitted.

1-1-2. Detailed Description of Channels

[0033] Next, the channels according to the present in-
vention will be described in detail based on FIG. 2 to FIG.
5. As described above, the housing 20 includes, as hy-
drogen gas channels, the input port 21 and the input
channel 24 connected to the input port 21 as shown in
FIG. 2 to FIG. 4. The housing 20 further includes, as
hydrogen gas channels, the pressure reducing chamber
51 connected to the input channel 24, the delivery chan-
nel 25 connected to the pressure reducing chamber 51,
and the output channel 28 and the leakage check channel
201 (corresponding to the auxiliary channel) branched
off from the delivery channel 25 at the branching part 29.
The housing 20 further includes the output port 22 that
is an opening of the output channel 28, and the leakage
check port 201a (corresponding to the auxiliary port) that
is an opening of the leakage check channel 201.
[0034] As described above, the housing 20 further in-
cludes the relief valve channel 202 branched off at an
intermediate point in the leakage check channel 201 and
the relief valve port 202a as shown in FIG. 3. In this em-

bodiment, the relief valve channel 202 is arranged with
the centerline C4 orthogonal to both the centerline C3 of
the leakage check channel 201 and the centerline C1 of
the delivery channel 25. These channels are depicted in
a schematic view as shown in FIG. 5.
[0035] As shown in FIG. 5, in the first embodiment, the
centerlines C1, C2, C3 of the delivery channel 25, the
output channel 28, and the leakage check channel 201
(auxiliary channel) are arranged in the same X-Y plane,
and the centerlines C2, C3 of the output channel 28 and
the leakage check channel 201 are formed by the same
axis. For example, the X-Y plane is a horizontal plane as
described above. The centerline C4 of the relief valve
channel 202 is arranged in the Y-Z plane orthogonal to
the X-Y plane. In this case, for example, the Y-Z plane
is a plane perpendicular in the direction of gravity (vertical
plane).
[0036] Having the channels 25, 28, 201, 202 arranged
as described above, the housing 20 partially requires
some wall thickness to form the relief valve channel 202
in the Z-axis direction, but does not require a large wall
thickness in the other part than the relief valve channel
202. In other words, if the housing 20 has a thin wall in
the Z-axis direction, the delivery channel 25, the output
channel 28 (output port 22), and the leakage check chan-
nel 201 (leakage check port 201a) can be formed.
[0037] Therefore, the size and weight of the housing
20 can be reduced. Moreover, the output channel 28 and
the leakage check channel 201 are arranged on the same
axis. This allows the output channel 28 and the leakage
check channel 201 to be processed at the same time.
Since the output channel 28 and the leakage check chan-
nel 201 are formed by through-holes, chips can be easily
discharged. Furthermore, the branching part 29 at which
these channels are branched off from the delivery chan-
nel 25 can be visually checked from the output port 22
and the leakage check port 201a, so that burrs, if any,
can be easily removed.

1-2. Effects of First Embodiment

[0038] According to the above-described first embod-
iment, the pressure reducing valve 10 includes: the hous-
ing 20 in which the input port 21, the input channel 24
connected to the input port 21, the pressure reducing
chamber 51 connected to the input channel 24, the de-
livery channel 25 connected to the pressure reducing
chamber 51, the output channel 28 and the auxiliary
channel (leakage check channel 201) branched off from
the delivery channel 25, the output port 22 connected to
the output channel 28, and the auxiliary port (201a) con-
nected to the auxiliary channel (leakage check channel
201), are formed; and the valve mechanism 30 which is
provided inside the pressure reducing chamber 51 con-
nected to the delivery channel 25 and of which the
amount of opening is changed to regulate the pressure
inside the pressure reducing chamber 51. The center-
lines (C1, C2, C3) of the delivery channel 25, the output
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channel 28, and the auxiliary channel (leakage check
channel 201) are arranged in the same plane.
[0039] Thus, the amount of wall of the housing required
when the three channels are arranged orthogonal to one
another as in the related art can be significantly reduced.
Accordingly, the thickness of the housing 20 in one of
the orthogonal three directions can be reduced, and
thereby the housing 20, and by extension the pressure
reducing valve 10, can be downsized. Since the delivery
channel 25, the output channel 28, and the auxiliary chan-
nel (leakage check channel 201) are arranged in the
same plane, one can simply turn a table of a processing
machine to process these channels (25, 28, 201). This
can reduce the processing man-hours and costs.
[0040] According to the first embodiment, the center-
lines C2, C3 of the output channel 28 and the auxiliary
channel (leakage check channel 201) are formed by the
same axis. Thus, one through-hole is formed by the out-
put channel 28 and the auxiliary channel (leakage check
channel 201), which makes it easy to process these chan-
nels. Moreover, chips can be easily discharged. Further-
more, the branching part 29 at which these channels are
branched off from the delivery channel 25 is easy to vis-
ually check from the output port 22 and the leakage check
port 201a.
[0041] According to the first embodiment, the auxiliary
channel is the leakage check channel 201 connected to
the auxiliary port 201a that is used to check for leakage
while the valve mechanism 30 is closed. Thus, effects
similar to those of the above embodiment can be
achieved.

1-3. Modified Example 1

[0042] Next, Modified Example 1 of the first embodi-
ment will be described. In the pressure reducing valve
10 of the first embodiment, the three channels, the de-
livery channel 25, the output channel 28, and the leakage
check channel 201 (auxiliary channel), are arranged in
the same plane (X-Y plane), and the output channel 28
and the leakage check channel 201 are arranged on the
same axis. However, the present invention is not limited
to this aspect. As Modified Example 1 (not shown), the
three channels, the delivery channel 25, the output chan-
nel 28, and the leakage check channel 201 (auxiliary
channel), may be arranged in the same plane (X-Y
plane), without the output channel 28 and the leakage
check channel 201 being arranged on the same axis.
This example can sufficiently achieve the effects other
than the above-described effect of arranging these chan-
nels on the same axis.

1-4. Modified Example 2

[0043] As Modified Example 2 of the first embodiment
(see FIG. 6), the "auxiliary channel" may be the relief
valve channel 202 instead of the leakage check channel
201. In this case, it is preferable that the discharge port

64 of the relief valve 60 be arranged so as to discharge
the hydrogen gas downward in the direction of gravity.
Accordingly, the Z-axis direction and the Y-axis direction
are interchanged compared with those in the first em-
bodiment.
[0044] Thus, the housing 20 of Modified Example 2
partially requires some wall thickness to form the leakage
check channel 201 in the Y-axis direction, but does not
require a large wall thickness in the other part than the
leakage check channel 201. In other words, if the housing
20 has a thin wall in the Y-axis direction, the delivery
channel 25, the output channel 28 (output port 22), and
the relief valve channel 202 (relief valve port 202a) can
be formed. This example is expected to have effects sim-
ilar to those of the first embodiment.

1-5. Modified Example 3

[0045] As Modified Example 3 of the first embodiment,
the leakage check channel 201 may be a "first auxiliary
channel" and the relief valve channel 202 may be a "sec-
ond auxiliary channel." Specifically, as shown in the sche-
matic view of FIG. 7, the four channels, the delivery chan-
nel 25, the output channel 28, the leakage check channel
201 (first auxiliary channel), and the relief valve channel
202 (second auxiliary channel), may be arranged in the
same plane (the Y-Z plane in FIG. 7). This example is
most effective in reducing the size and weight of the pres-
sure reducing valve 10.

2. Second Embodiment

[0046] Next, a second embodiment will be described.
As shown in the schematic view of FIG. 8, the auxiliary
channels of a pressure reducing valve of the second em-
bodiment may be a leakage check channel 301 connect-
ed to an auxiliary port 301a that is used to check for leak-
age while the valve mechanism 30 is closed, and a relief
valve channel 302 connected to an auxiliary port 302a
that is intended for a relief valve.
[0047] In this case, for example, an output channel 128
extending to an output port 122 is arranged orthogonal
to a delivery channel 125 connected to a branching part
129, as well as to both the leakage check channel 301
and the relief valve channel 302 branched off at the
branching part 129. Thus, the centerlines C1, C3, C4 of
the delivery channel 125, the leakage check channel 301,
and the relief valve channel 302 are arranged in the same
plane (X-Z plane). This arrangement allows for downsiz-
ing of the pressure reducing valve as in the first embod-
iment.
[0048] In the second embodiment, the centerlines C3,
C4 of the leakage check channel 301 and the relief valve
channel 302 are arranged on the same axis. Thus, an
effect similar to that of arranging the channels on the
same axis in the first embodiment can be achieved.
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Claims

1. A pressure reducing valve (10) that reduces a pres-
sure of a fluid at an input port (21) and then delivers
the fluid to an output port (22), the pressure reducing
valve (10) comprising:

a housing (20) having the input port (21), an input
channel (24) connected to the input port (21), a
pressure reducing chamber (51) connected to
the input channel (24), a delivery channel (25,
125) connected to the pressure reducing cham-
ber (51), an output channel (28, 128) and one
or more auxiliary channels branched off from the
delivery channel (25, 125), the output port (22)
connected to the output channel (28, 128), and
an auxiliary port connected to the auxiliary chan-
nel; and
a valve mechanism (30) which is provided inside
the pressure reducing chamber (51) connected
to the delivery channel (25, 125) and of which
an amount of opening is changed to regulate a
pressure inside the pressure reducing chamber
(51), wherein
centerlines of the delivery channel (25, 125), the
output channel (28, 128), and the auxiliary chan-
nel are arranged in the same plane.

2. The pressure reducing valve (10) according to claim
1, wherein the centerlines of the output channel (28,
128) and the auxiliary channel are arranged on the
same axis.

3. The pressure reducing valve (10) according to claim
1 or 2, wherein the auxiliary channel is a leakage
check channel (201, 301) connected to the auxiliary
port (201a, 301a) that is used to check for leakage
while the valve mechanism (30) is closed.

4. The pressure reducing valve (10) according to claim
1 or 2, wherein the auxiliary channel is a relief valve
channel (202, 302) connected to the auxiliary port
(202a, 302a) that is intended for a relief valve.

5. The pressure reducing valve (10) according to claim
1 or 2, wherein the auxiliary channels are a leakage
check channel (201, 301) connected to the auxiliary
port (201a, 301a) that is used to check for leakage
while the valve mechanism (30) is closed, and a relief
valve channel (202, 302) connected to the auxiliary
port (202a, 302a) that is intended for a relief valve.

6. A pressure reducing valve (10) that reduces a pres-
sure of a fluid at an input port (21) and then delivers
the fluid to an output port (22), the pressure reducing
valve (10) comprising:

a housing (20) having the input port (21), an input

channel (24) connected to the input port (21), a
pressure reducing chamber (51) connected to
the input channel (24), a delivery channel (25,
125) connected to the pressure reducing cham-
ber (51), an output channel (28, 128) and aux-
iliary channels branched off from the delivery
channel (25, 125), the output port (22) connect-
ed to the output channel (28, 128), and auxiliary
ports connected to the auxiliary channels; and
a valve mechanism (30) which is provided inside
the pressure reducing chamber (51) connected
to the delivery channel (25, 125) and of which
an amount of opening is changed to regulate a
pressure inside the pressure reducing chamber
(51),
wherein the auxiliary channels are a leakage
check channel (201, 301) connected to the aux-
iliary port (201a, 301a) that is used to check for
leakage while the valve mechanism (30) is
closed, and a relief valve channel (202, 302)
connected to the auxiliary port (202a, 302a) that
is intended for a relief valve, and
wherein centerlines of the delivery channel (25,
125), the leakage check channel (201, 301), and
the relief valve channel (202, 302) are arranged
in the same plane.

7. The pressure reducing valve (10) according to claim
6, wherein the centerlines of the leakage check chan-
nel (201, 301) and the relief valve channel (202, 302)
are arranged on the same axis.
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